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MULTI-PATH PERISTALTIC PUMP 

The ins tan t  invent ion i s  d i rected t o  a p e r i s t a l t i c  pump f o r  c r i t i c a l  
laboratory o r  hospi ta l  appl icat ions r e q u i r i n g  prec ise f l ow  ra tes  over an 
extended per iod o f  time. 

Within the c y l i n d r i c a l  ba r re l  pump housing 10 i s  a single-piece, molded, 
elastomeric, c y l i n d r i c a l  l i n e r  30 wi th  a m u l t i p l i c i t y  o f  f l a t t e n e d  h e l i c a l  
channels 31  created the re in  from one end o f  the l i n e r  t o  the other. Three 
c y l i n d r i c a l  r o l l e r s  25 r o t a t e  about the  center  a x i s  o f  the pump around the 
i ns ide  surface o f  the l i n e r  se lec t i ve l y  compressing the l i n e r ,  and hence 
the he1 i c a l  channels between the r o l l e r s  and the ba r re l  housing, c rea t i ng  
a pumping a c t i o n  by f o r c i n g  trapped f l u i d  i n  the  h e l i c a l  channels a x i a l l y  
from one end of the l i n e r  t o  the opposite end. 

The novel ty of the invent ion appears t o  l i e  i n  the  p rov i s ion  o f  the 
special l i n e r  w i t h  m u l t i p l e  he l i ca l  channels as the pumping chamber, 
ra the r  than the standard s ing le  elastomeric tub ing which i s  squeezed 
repeatedly by r o l l e r s  t o  move the l i q u i d  through a t y p i c a l  p e r i s t a l t i c  
pump. 
permanent "set1' i n  the tubing, thus e i t h e r  changing the f l ow  rate,  o r  
requ i r i ng  a new sect ion o f  tubing t o  be pos i t ioned i n  the pump head. 
Further, t h i s  conf igurat ion minimizes the amount o f  out f low pu lsa t i on  
which i s  c h a r a c t e r i s t i c  o f  a t yp i ca l  s i n g l e  tub ing  p e r i s t a l t i c  pump. 

Large, repeated def lect ions on the  standard tubing causes a 
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D e  scr i p t i o n  

M u l t i - p a t h  P e r i s t a l t i c  Pump 

O r i g i n  o f  t h e  I n v e n t i o n  

The i n v e n t i o n  d e s c r i b e d  h e r e i n  was made by a n  employee  o f  

t h e  U n i t e d  S t a t e s  Government  a n d  may b e  m a n u f a c t u r e d  a n d  u s e d  
b y  o r  f o r  t h e  Government  of t h e  U n i t e d  S t a t e s  o f  America f o r  
g o v e r n m e n t a l  p u r p o s e s  w i t h o u t  payment  o f  a n y  r o y a l t i e s  t h e r e -  

o n  or t h e r e f o r e .  

5 

Background of t h e  I n v e n t i o n  

1 0  T h i s  i n v e n t i o n  r e l a t e s  to  pumping m e t h o d s  a n d  a p p a r a t u s ,  
a n d  more p a r t i c u l a r l y  r e l a t e s  t o  improved  p e r i s t a l t i c  pumping 

m e t h o d s  and  a p p a r a t u s  and  t h e  l i k e .  
I t  is w e l l  known t h a t  a p e r i s t a l t i c  pump is a d e v i c e  hav -  

i n g  a f l e x i b l e  c o n d u i t  o r  t h e  l i k e  i n t e r c o n n e c t e d  t o  c a r r y  a 
15  f l u i d ,  a n d  f u r t h e r  p r o v i d e d  w i t h  e x t e r n a l  means  f o r  c o n t o r t -  

i n g  or  m a n i p u l a t i n g  t h e  c o n d u i t  t o  c a u s e  t h e  f l u i d  t h e r e i n  t o  
move t h r o u g h  t h e  pump. More p a r t i c u l a r l y ,  means  a r e  i n c l u d e d  

w i t h i n  t h e  pump t o  r e p e t i t i v e l y  c o m p r e s s  and  re lease a p o r -  

t i o n  o f  t h e  f l u i d - f i l l e d  c o n d u i t ,  i n  o r d e r  t o  s q u e e z e  t h e  
2 0  f l u i d  p r o g r e s s i v e l y  t h r o u g h  t h e  c o n d u i t .  I t  is a l s o  w e l l  

known t h a t  a p e r i s t a l t i c  pump is e s p e c i a l l y  u s e f u l  f o r  a p p l i -  

c a t i o n s  w h e r e i n  f l u i d s  a r e  r e q u i r e d  t o  be  d i s c h a r g e d  o r  d i s - ,  

p e n s e d  ir! s m a l l  b u t  v e r y  p r e c i s e  q u a n t i t i e s  D r  a t  v e r y  pre- 
c i s e  f l o w  ra tes .  
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A t y p i c a l  p e r i s t a l t i c  pump w i l l  g e n e r a l l y  comprise a 
pump d r i v e ,  a pump head  h a v i n g  a c o m p r e s s i o n  s u r f a c e  w i t h i n  
i t s  c a v i t y ,  and a l e n g t h  of elastomeric t u b i n g  e x t e n d i n g  

t h r o u g h  t h e  pump h e a d  t o  s e r v e  as  a f l u i d  f l o w  c h a n n e l .  

5 I n  a d d i t i o n ,  t h e  pump w i l l  i n c l u d e  a rotor  c o m p r e s s i o n  
s u b a s s e m b l y  d i s p o s e d  w i t h i n  t h e  pump h e a d  f o r  r e p e a t e d l y  com- 
p r e s s i n g  t h e  t u b i n g  a g a i n s t  t h e  c o m p r e s s i o n  s u r f a c e  t o  f o r c e  
f l u i d  t h r o u g h  t h e  t u b i n g  by p e r i s t a l t i c  a c t i o n .  The r o t o r  
c o m p r e s s i o n  s u b a s s e m b l y  c o n v e n t i o n a l l y  i n c l u d e s  a ro to r  

1 0  which  is a t t a c h e d  t o  t h e  pump d r i v e  by means o f  a d r i v e  

s h a f t ,  and  o n e  o r  more ro l l e r  members a t t a c h e d  t o  t h e  pe r i -  
p h e r y  o f  t h e  ro to r .  

I n  t h e  p e r i s t a l t i c  pumps o f  t h e  p r i o r  a r t ,  a s i n g l e  l e n g t h  
o f  p l a s t i c  o r  e las tomer ic  t u b i n g  p r o v i d e s  a s i n g l e  f l o w  p a t h  

f o r  t h e  pumping o f  f l u i d  t h r o u g h  t h e  pump. The t u b i n g  e x t e n d s  

t h r o u g h  t h e  pump head  a n d  is  p l a c e d  c i r c u m f e r e n t i a l l y  a d j a -  

c e n t  and  be tween  t h e  r o l l e r s  and  t h e  c o m p r e s s i o n  s u r f a c e .  
The pump d r i v e  t u r n s  t h e  d r i v e  s h a f t  w h i c h  ro t a t e s  t h e  r o t o r ,  
which  t h e r e b y  r o t a t e s  t h e  ro l l e r s .  T h e s e  r o t a t i n g  r o l l e r s  

20 ac t  t o  r e p e a t e d l y  and  m o m e n t a r i l y  compress a p o r t i o n  o f  t h e  

t u b i n g  a g a i n s t  t h e  c o m p r e s s i o n  s u r f a c e  w i t h i n  t h e  pump hous-  
i n g ,  i n  o r d e r  t o  d e v e l o p  t h e  p e r i s t a l t i c  pumping a c t i o n  nec -  
e s s a r y  t o  move a f l u i d  a l o n g  a f l o w  p a t h .  

1 5  

I t  w i l l  b e  a p p a r e n t  t h a t  a p e r i s t a l t i c  pump d i f f e r s  f r o m  

2 5  o t h e r  t y p e s  o f  pumps, i n  t h a t  i t  t e n d s  t o  d e l i v e r  f l u i d  i n  
a p u l s a t i n g  manner  r a t h e r  t h a n  i n  a c o n s t a n t  f l o w .  I n  some 
a p p l i c a t i o n s ,  s u c h  a s  where  i t  is s o u g h t  t o  d i s p e n s e  f l u i d  
i n  d i s c r e t e  d r o p s  o r  o t h e r  q u a n t i t i e s  o f  precise  m a g n i t u d e ,  

t h i s  p u l s a t i o n  c h a r a c t e r i s t i c  may b e  u s e d  t o  a n  a d v a n t a g e .  
30 I n  o t h e r  a p p l i c a t i o n s ,  however ,  t h i s  p u l s a t i o n  c h a r a c t e r i s t i c  

o f  a p e r i s t a l t i c  pump i s  a n  u n d e s i r a b l e  f e a t u r e  where  t h e  
o b j e c t i v e  i s  t o  p r o d u c e  f l u i d  f l o w  a t  v e r y  p r e c i s e  f l o w  r a t e s .  
On t h e  o t h e r  h a n d ,  where  t h e  c o m p r e s s i o n  s u b a s s e m b l y  is com- 
posed  o f  t w o  o r  e v e n  t h r e e  r o l l e r s ,  t h i s  p u l s a t i o n  c h a r a c -  

3 5  t e r i s t i c  is r e d u c e d  i f  n o t  e l i m i n a t e d .  

R o t a r y  p e r i s t a l t i c  a c t i o n  is u s e d  f o r  a v a r i e t y  o f  l o w  
p r e s s u r e ,  l o w  volume p o s i t i v e  d i s p l a c e m e n t  pumping a c t i o n s  
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t o  c rea t e  t h e  movement of f l u i d s .  A l t h o u g h  a l l  p o s i t i v e  

d i s p l a c e m e n t  pumps p r o d u c e  some p u l s a t i o n  i n  t h e  o u t f l o w ,  
t u b i n g  pumps u s u a l l y  p r o d u c e  g rea te r  p u l s a t i o n  t h a n  is 

d e s i r e d  f o r  e f f i c i e n t  o p e r a t i o n .  I t  h a s  b e e n  d e t e r m i n e d  

5 t h a t  t h e  amount  of p u l s a t i o n  i n  p e r i s t a l t i c  pumps c a n  b e  

m i n i m i z e d  b y  u s i n g  t h r e e  ro l le rs  i n  t h e  pump h e a d  o r  by 
u t i l i z i n g  a f l o w  i n t e g r a t o r .  

Many d i f f e r e n t  t y p e s  of p e r i s t a l t i c  pumps h a v e  b e e n  
d e s i g n e d  a n d  c o n s t r u c t e d  t o  meet v a r i o u s  p u r p o s e s  a n d  u s e s .  

1 0  I n  p a r t i c u l a r  see t h e  d e v i c e s  a n d  t e c h n i q u e s  d e s c r i b e d  a n d  
t a u g h t  i n  t h e  p r i o r  a r t  e x e m p l i f i e d  by U.S. P a t e n t  N o .  

4 , 3 6 5 , 7 2 8 ( T o k o r o z a r v a ,  e t  a l . )  w h e r e i n  a p e r i s t a l t i c  pump is 
p r o v i d e d  w i t h  a d i s c h a r g e  a p p a r a t u s  u t i l i z i n g  a s i n g l e  l e n g t h  
o f  e l a s t i c  t u b i n g  w h e r e i n  means  a re  i n c l u d e d  t o  s q u e e z e  a n d  

1 5  release a s e c t i o n  of t h e  t u b i n g  t o  p r o d u c e  p e r i s t a l t i c  

pumping a c t i o n .  L i k e w i s e ,  o t h e r  s i n g l e - t u b e  p e r i s t a l t i c -  
t y p e  pumps h a v e  a l s o  b e e n  d e v i s e d  as  shown i n  U.S. P a t e n t  

No. 4 , 4 4 6 , 9 9 3 ( T o k o r o z a r v a ) ;  U.S. P a t e n t  N o .  4 , 2 9 6 , 8 7 5  ( B o r g -  
l u m ) ;  U . S .  P a t e r i t  N o .  4 , 3 3 4 , 6 4 0 ( V a n  O v e r b r u g g e n  e t  a l ) ,  

20 U.S. P a t e n t  N o .  3 , 8 7 7 , 6 0 9 ( C u l l i s ) ;  a n d  U.S. P a t e n t  No. 

2 , 9 5 5 , 5 4 3  ( D a n i e l s ) .  M a n u a l l y - a c t u a t e d  p e r i s t a l t i c  t y p e  

pump a c t i o n  u t i l i z i n g  a s i n g l e  t u b e  f o r  f l u i d  f l o w ,  f o r  t h e  
d i s p e n s i n g  o f  l i q u i d s ,  i s  i l l u s t r a t e d  i n  U . S .  P a t e n t  N o .  

4 , 2 3 2 , 8 2 8  ( S h e l l y )  a n d  U.S. P a t e n t  No. 4 , 2 7 1 , 9 8 8 ( C l a u s e n ) .  
2 5  A l t h o u g h  a l l  o f  s u c h  p e r i s t a l t i c  pumps h a v e  b e e n  u s e f u l  

f o r  p a r t i c u l a r  a p p l i c a t i o n s  and  p u r p o s e s ,  t h e y  h a v e  a l s o  
t e n d e d  t o  b e  s u b j e c t  t o  a n o t h e r  p r o b l e m  w h i c h  l i m i t s  t h e i r  

e f f e c t i v e n e s s  t o  d i s p e n s e  p r e c i s e  q u a n t i t i e s  of f l u i d ,  o r  t o  
d i s p e n s e  f l u i d s  a t  a p r e c i s e  f l o w  r a t e ,  over a n  e x t e n d e d  

30 p e r i o d  o f  t i m e .  I n  p a r t i c u l a r ,  t h e r e  is a t e n d e n c y  f o r  t h e  
f l e x i b l e  o r  p l a s t i c  c o n d u i t  t o  e v e n t u a l l y  lose  e l a s t i c i t y  
a s  a r e s u l t  o f  b e i n g  r e p e a t e d l y  s q u e e z e d  a n d  r e l e a s e d  o v e r  
a n  e x t e n d e d  p e r i o d  of t ime.  When t h i s  o c c u r s ,  t h e r e  is  a 
decrease i n  e i t h e r  t h e  f l o w  r a t e  o f  t h e  pump, o r  a decrease 

35 i n  t h e  m a g n i t u d e  o f  f l u i d  b e i n g  d i s c h a r g e d  w i t h  e a c h  pumping  

c y c l e ,  whereby  t h e  v e r y  purpose o f  a d e v i c e  o f  t h i s  t y p e  
is  s u b s t a n t i a l l y  n e g a t e d .  
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More p a r t i c u l a r l y ,  t h e r e  is a t e n d e n c y  f o r  t h e  p l a s t i c  
t u b e  or c o n d u i t  t o  a c q u i r e  a p e r m a n e n t  " s e t "  a f t e r  b e i n g  
r e p e a t e d l y  s u b j e c t e d  to  l a r g e  d e f l e c t i o n s  o r  d e f o r m a t i o n s  
d u r i n g  o n l y  a s h o r t  p e r i o d .  I n  t h o s e  s i t u a t i o n s ,  s u c h  a s  

5 w h e r e  t h e  pump is u s e d  i n  c r i t i c a l  l a b o r a t o r y  or h o s p i t a l  
a p p l i c a t i o n s ,  t h e  t u b i n g  must  be  r e p o s i t i o n e d  i n  t h e  pump 

a t  f r e q u e n t  i n t e r v a l s  making a f r e s h  s e c t i o n  o f  t u b i n g  a v a i l -  

a b l e  f o r  c o m p r e s s i o n ,  whereby t h e  pump w i l l  a c c o r d i n g l y  p e r -  

f o r m  a s  r e q u i r e d .  

1 0  La rge  d e f o r m a t i o n s  of t h e  t u b i n g  by t h e  r o l l e r s ,  and  
e s p e c i a l l y  when r e p e a t e d  over a p e r i o d  o f  t i m e ,  t e n d  t o  cause 
a p e r m a n e n t  "set"  t o  d e v e l o p  i n  t h e  t u b i n g  d u e  t o  f a t i g u e  

o c c u r r i n g  i n  t h e  elastomeric ma te r i a l  f rom w h i c h  t h e  t u b i n g  
i s  fo rmed .  A c h a n g e  i n  t h e  f l o w  r a t e  o f  f l u i d  t h r o u g h  t h e  

1 5  t u b i n g  r e s u l t s  f rom t h e  d e v e l o p m e n t  of t h e  "set" i n  t h e  

t u b i n g .  

Where t h e  pump is u s e d  i n  c r i t i c a l  l a b o r a t o r y  o r  h o s p i t a l  
a p p l i c a t i o n s  which  r e q u i r e  f l u i d  f l o w s  t o  b e  m a i n t a i n e d  

w i t h i n  precise l i m i t s ,  i t  t h u s  becomes n e c e s s a r y  t h a t  t h e  
20  t u b i n g  b e  r e p e a t e d l y  r e p o s i t i o n e d  i n  t h e  pump a f t e r  o n l y  

s h o r t  p e r i o d s  o f  o p e r a t i o n ,  d u e  t o  t h i s  "set"  which  c h a n g e s  
t h e  f l o w  r a t e  o f  t h e  pump. More p a r t i c u l a r l y ,  t h i s  c a u s e s  
g r e a t  i n c o n v e n i e n c e  b e c a u s e  t h e  pump m u s t  be s t o p p e d  and  
d i s c o n n e c t e d  f rom t h e  s y s t e m  a t  f r e q u e n t  i n t e r v a l s ,  so t h a t  

25  t h e  t u b i n g  c a n  b e  m a n u a l l y  p u l l e d  t h r o u g h  t h e  pump t o  posi-  
t i o n  a new s e c t i o n  of t u b i n g  a d j a c e n t  t h e  rol lers ,  i n  o r d e r  
t o  m a i n t a i n  t h e  cor rec t  f l o w  r a t e  f o r  f l u i d s  b e i n g  t r a n s f e r -  
r e d  o r  d i s p e n s e d  by t h e  pump. 

T h e s e  and  o t h e r  d i s a d v a n t a g e s  o f  t h e  p r i o r  a r t  a r e  o v e r -  
30  come w i t h  t h e  p r e s e n t  i n v e n t i o n ,  however ,  a n d  n o v e l  p e r i s t a l -  

t i c  pumping me thods  and a p p a r a t u s  a r e  p r o v i d e d  f o r  d i s p e n s i n g  
f l u i d s  i n  p r e c i s e  q u a n t i t i e s  o v e r  a n  e x t e n d e d  o p e r a t i n g  
i n t e r v a l .  

Summary o f  t h e  I n v e n t i o n  

35 I n  a p r e f e r r e d  embodiment o f  t h e  p r e s e n t  i n v e n t i o n ,  a 
p e r i s t a l t i c  pumping mechanism is p r o v i d e d  w i t h  a f l e x i b l e  
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l i n e r  h a v i n g  a p l u r a l i t y  of  h e l i c a l  p a s s a g e s  i n  i ts  w a l l  
p o r t i o n ,  and  is f u r t h e r  p r o v i d e d  w i t h  a p l u r a l i t y  o f  ro l le rs  

which  e a c h  c o n s t r i c t  t h e  l i n e r  so  a s  t o  c o m p r e s s  p o r t i o n s  o f  
t h e s e  h e l i c a l  p a s s a g e s ,  whereby f l u i d  i s  f o r c e d  t h r o u g h  t h e  

l i n e r  a h e a d  o f  s u c h  c o n s t r i c t i o n s  i n  t h e  l i n e r .  A s  t h e  

r o l l e r s  move o v e r  t h e  l i n e r ,  t h e  p a s s a g e s  o p e n  e l a s t i c a l l y  

t o  draw i n  f l u i d  f rom t h e  i n t a k e  p o r t i o n  o f  t h e  pump a n d  

t h e r e b y  m a k e  s u c h  f l u i d  a v a i l a b l e  when t h e  ro l le rs  r e t u r n  
t o  t h e  l i n e r .  

I t  is d e s i r a b l e  f o r  p u r p o s e s  o f  t h e  p r e s e n t  i n v e n t i o n ,  

t h a t  e a c h  p a s s a g e  i n  t h e  l i n e r  b e  c l o s e d  by o n e  o f  t h e  rol-  
l e rs  t o  p r e v e n t  b a c k f l o w .  A c c o r d i n g l y ,  i t  is a f e a t u r e  o f  
t h e  p r e s e n t  i n v e n t i o n  t h a t  t h e  a n g l e  be tween  t h e  r o l l e r s  
p r e f e r a b l y  b e  less  t h a n  t h e  h e l i x  a n g l e  o f  t h e  p a s s a g e s  i n  

t h e  l i n e r .  I t  is a l s o  a f e a t u r e  o f  t h e  p r e s e n t  i n v e n t i o n  
t h a t  t h e  passages i n  t h e  l i n e r  b e  s i z e d  and  s h a p e d  t o  m i n i -  
m i z e  f a t i g u e  stresses i n  t h e  m a t e r i a l  f rom w h i c h  t h e  l i n e r  

i s  f o r m e d ,  whereby  t h e  l i n e r  w i l l  n o t  a c q u i r e  o r  d e v e l o p  a 
. n o t i c e a b l e  "set"  e v e n  a f t e r  e x t e n d e d  p e r i o d s  o f  o p e r a t i o n .  

R e f e r r i n g  a g a i n  t o  t h e  p r e f e r r e d  embodiment  o f  t h e  p r e s -  
e n t  i n v e n t i o n ,  t h e  l i n e r  may b e  fo rmed  a s  a g e n e r a l l y  t u b e -  

l i k e  body w i t h i n  t h e  pump a s s e m b l y ,  a n d  t h e  r o l l e r s  may con-  

v e n i e n t l y  b e  p o s i t i o n e d  t o  p r e s s  o u t w a r d l y  a g a i n s t  t h e  i n t e r -  
i o r  s u r f a c e  o f  t h e  l i n e r  a s  w i l l  h e r e i n a f t e r  be d e s c r i b e d  
i n  d e t a i l .  I n  a n  a l t e r n a t i v e  embodiment  o f  t h e  i n v e n t i o n ,  
however ,  t h e  rollers may be p o s i t i o n e d  t o  b e  u r g e d  a g a i n s t  

t h e  e x t e r i o r  sur face  o f  t h e  l i n e r .  I n  t h i s  a l t e r n a t i v e  
embodiment ,  t h e  ro l l e r s  may be  g e a r - d r i v e n  o r  b e l t - d r i v e n ,  
r a t h e r  t h a n  b e i n g  d r i v e n  d i r e c t l y  by t h e  s h a f t  o f  a motor 
o r  t h e  l i k e ,  so t h a t  an i n l e t  c o n n e c t i o n  c a n  b e  c o n v e n i e n t l y  

p r o v i d e d  f o r  t h e  f l u i d  or l i q u i d  t o  b e  pumped. 
A c c o r d i n g l y ,  i t  is a n  o b j e c t  o f  t h e  p r e s e n t  i n v e n t i o n  t o  

p r o v i d e  improved  p e r i s t a l t i c  pumping m e t h o d s  a n d  means f o r  
p r e c i s e l y  d i s p e n s i n g  f l u i d s  o v e r  a n  e x t e n d e d  o p e r a t i n g  

i n t e r v a l .  
I t  is a l s o  a n  o b j e c t  of t h e  p r e s e n t  i n v e n t i o n , t o  p r o v i d e  

improved  p e r i s t a l t i c  pumping m e t h o d s  and  a p p a r a t u s  f o r  
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d i s p e n s i n g  p r e c i s e  q u a n t i t i e s  o f  f l u i d  o v e r  a n  e x t e n d e d  
o p e r a t i n g  i n t e r v a l .  

I t  is f u r t h e r  a n  o b j e c t  o f  t h e  p r e s e n t  i n v e n t i o n  t o  p r o -  

v i d e  improved  p e r i s t a l t i c  pumping me thods  and  a p p a r a t u s  f o r  
5 d i s p e n s i n g  f l u i d  a t  p r e c i s e  f l o w  ra tes  o v e r  a n  e x t e n d e d  

o p e r a t i n g  i n t e r v a l .  

I t  is a n o t h e r  o b j e c t  o f  t h e  p r e s e n t  i n v e n t i o n  t o  p r o v i d e  

improved  p e r i s t a l t i c  pumping  me thods  and  a p p a r a t u s  e m p l o y i n g  
a p l u r a l i t y  of c o m p r e s s i b l e  h e l i c a l  p a s s a g e w a y s  f o r  p r o g r e s -  

s i v e l y  c o n d u c t i n g  f l u i d  i n  d i s c r e t e  q u a n t i t i e s  a n d  a t  p r e c i s e  
f l o w  r a t e s .  

1 0  

I t  is a p a r t i c u l a r  o b j e c t  o f  t h e  p r e s e n t  i n v e n t i o n  t o  
p r o v i d e  a n  improved  p e r i s t a l t i c  pump c o m p r i s i n g  a h o u s i n g ,  
a ro to r  c o m p r e s s i o n  s u b a s s e m b l y  mounted i n  s a i d  h o u s i n g ,  a n  

1 5  elastomeric l i n e r  h a v i n g  a p l u r a l i t y o f  h e l i c a l  f l o w  c h a n n e l s  

fo rmed  t h e r e i n  d i s p o s e d  be tween s a i d  h o u s i n g  a n d  s a i d  r o t o r  
c o m p r e s s i o n  s u b a s s e m b l y ,  and r o t a r y  d r i v e  means f o r  r o t a t i o n  
o f  s a i d  ro to r  c o m p r e s s i o n  s u b a s s e m b l y .  

I t  is a l s o  a p a r t i c u l a r  o b j e c t  o f  t h e  p r e s e n t  i n v e n t i o n  

2 0  t o  p r o v i d e ,  i n  a p e r i s t a l t i c  pump and t h e  l i k e  h a v i n g  a 
c o m p r e s s i o n  s u r f a c e  d e f i n e d  by a n  i n t e r n a l  c a v i t y  located 
b e t w e e n  i n t a k e  and  o u t l e t  p o r t s  t h e r e i n ,  t h e  improvement  i n  
c o m b i n a t i o n  t h e r e w i t h  c o m p r i s i n g  a f l e x i b l e  l i n e r  means  d i s -  

p o s e d  i n  s a i d  h o u s i n g  a d j a c e n t  s a i d  c o m p r e s s i o n  s u r f a c e  a n d  
25  h a v i n g  a p l u r a l i t y  of f l o w - c h a n n e l s  i n t e r c o n n e c t i n g  s a i d  

i n t a k e  and  o u t l e t  por t s  t h e r e i n ,  and c o m p r e s s i o n  means  
r o t a t a b l y  d i s p o s e d  i n  s a i d  h o u s i n g  a d j a c e n t  s a i d  l i n e r  

means  t r a n s v e r s e l y  of s a i d  f l o w  c h a n n e l s  t h e r e i n .  
T h e s e  and  o t h e r  o b j e c t s  a n d  f e a t u r e s  o f  t h e  p r e s e n t  i n v e n -  

30 t i o n  w i l l  b e  a p p a r e n t  f rom t h e  f o l l o w i n g  d e t a i l e d  d e s c r i p -  
t i o n ,  w h e r e i n  r e f e r e n c e  i s  made t o  t h e  f i g u r e s  i n  t h e  accom- 
p a n y i n g  d r a w i n g .  

I n  t h e  Drawinq 

F i g .  1 is a l o n g i t u d i n a l  c r o s s - s e c t i o n a l  v i e w  o f  a p r e -  

35  f e r r e d  embodiment  o f  t h e  p r e s e n t  i n v e n t i o n  t a k e n  a l o n g  l i n e  
B-B of F i g .  2 .  
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F i g .  2 is  a c r o s s - s e c t i o n a l  v i e w  of t h e  p r e s e n t  i n v e n -  

t i o n  t a k e n  a l o n g  l i n e  A-A o f  F i g .  1. 

Detai led D e s c r i p t i o n  

R e f e r r i n g  now t o  F i g .  1, t h e r e  is i l l u s t r a t e d  a p e r i s t a l -  
5 t i c  pump 1, c o n s t r u c t e d  i n  a c c o r d a n c e  w i t h  t h e  t e a c h i n g s  o f  

t h e  p r e s e n t  i n v e n t i o n ,  which  g e n e r a l l y  c o m p r i s e s  a c y l i n d r i -  

c a l  pump h o u s i n g  1 0 ,  a ro tor  c o m p r e s s i o n  s u b a s s e m b l y  20 co- 
a x i a l l y  mounted  w i t h i n  s a i d  pump h o u s i n g ,  and  a c y l i n d r i c a l ,  
m u l t i - p a t h  elastomeric l i n e r  30 p o s i t i o n e d  w i t h i n  t h e  annu-  

1 0  l u s  b e t w e e n  t h e  i n n e r  wal l  o f  t h e  pump h o u s i n g  a n d  t h e  o u t e r  

s u r f a c e  of t h e  rotor  c o m p r e s s i o n  s u b a s s e m b l y .  
Pump h o u s i n g  1 0  i n c l u d e s  a c y l i n d r i c a l  pump b a r r e l  11 

h a v i n g  a n  e n d  c a p  1 2  a t t a c h e d  t o  e a c h  e n d  t h e r e o f ,  a n d  a n  

e n d  cap b e a r i n g  1 3  c o a x i a l l y  mounted  a t  t h e  c e n t e r  o f  e a c h  
15 e n d  cap. Each  e n d  cap 1 2  d e t a i l s  a f l u i d  p o r t  1 4  w h i c h  com- 

m u n i c a t e s  w i t h  a f l u i d  r e se rvo i r  1 5 ,  s u c h  r e s e r v o i r  e x t e n d -  
i n g  a n n u l a r l y  t h r o u g h  e n d  cap 1 2 .  F l u i d  p o r t s  1 4  i n c l u d e  

t h r e a d e d  wa l l s  1 6  wh ich  are  a d v a n t a g e o u s l y  u t i l i z e d  f o r  t h e  
a t t a c h m e n t  o f  t u b i n g  or t h e  l i k e  w h i c h  s e r v e s  a s  a communi- 

20 c a t i o n  means  b e t w e e n  a f l u i d  s o u r c e  a n d  a f l u i d  d i s c h a r g e .  
End cap b e a r i n g s  1 3  p r o v i d e  s u p p o r t  f o r  a r o t a t i v e l y  

moun ted  rotor  c o m p r e s s i o n  s u b a s s e m b l y  20  i n  a d d i t i o n  t o  
p r o v i d i n g  a c l a m p i n g  s u r f a c e  f o r  s e a l i n g  f l u i d  w i t h i n  pump 
h o u s i n g  10 .  Through  t h e  e n g a g e m e n t  o f  t h r e a d s  1 7 ,  fo rmed  

2 5  o n  t h e  o u t e r  s u r f a c e s  of e a c h  e n d  o f  pump b a r r e l  11, w i t h  

t h r e a d s  1 7 a  fo rmed  a t  t h e  p r o x i m a l  e n d s  o n  t h e  i n n e r  s u r f a c e  
o f  e n d  cap 1 2 ,  and  f u r t h e r ,  by  t h e  e n g a g e m e n t  o f  t h r e a d s  1 8 ,  

fo rmed  o n  t h e  o u t e r  s u r f a c e  o f  t h e  d i s t a l  e n d  of e n d  c a p  
b e a r i n g  1 3 ,  w i t h  t h r e a d s  1 8 a  f o r m e d  o n  t h e  i n n e r  s u r f a c e  o f  

30 t h e  d i s t a l  e n d s  o f  e n d  c a p s  1 2 ,  f l u i d  is  s e a l e d  w i t h i n  pump 

Rotor c o m p r e s s i o n  s u b a s s e m b l y  20 i n c l u d e s  a r o t o r  21 

d i s p o s e d  w i t h i n  t h e  c a v i t y  o f  pump h o u s i n g  1 0 ,  s u c h  r o t o r  
b e i n g  a t t a c h e d  a t  o n e  e n d  to  a d r i v e  s h a f t  22  a n d  t o  a b e a r -  

3 5  i n g  s h a f t  23  a t  t h e  o p p o s i t e  e n d .  S h a f t  22 is r o t a t i v e l y  
s u p p o r t e d  a n d  a x i a l l y  mounted a t  t h e  c e n t e r  of o n e  e n d  c a p  

h o u s i n g  1 0 .  
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b e a r i n g  13  f o r  a t t a c h m e n t  t o  a n  e x t e r n a l  pump d r i v e  means  
( n o t  shown) t o  p r o v i d e  r o t a r y  d r i v e  o f  t h e  r o t o r  c o m p r e s s i o n  

s u b a s s e m b l y  20 f o r  o p e r a t i o n  o f  pump 1, w h i l e  s h a f t  2 3  is 
r o t a t i v e l y  housed  w i t h i n  t h e  o t h e r  end  c a p  b e a r i n g  13 .  

L o n g i t u d i n a l  ro l le r  b a r  s u p p o r t s  24 a r e  mounted  t o  and  
d i s p o s e d  w i t h i n ,  t h e  p e r i p h e r y  of ro tor  2 1 ,  a n d  p r o v i d e  

s u p p o r t  f o r  e l o n g a t e d ,  a n n u l a r  r o l l e r  b a r s  25 wh ich  a r e  
c o n c e n t r i c a l l y  mounted  t h e r e u p o n ,  s u c h  ro l l e r  b a r s  b e i n g  

f r e e  t o  r o t a t e  a b o u t  t h e i r  r e s p e c t i v e  l o n g i t u d i n a l  a x e s .  
P r e f e r a b l y ,  t h r e e  ( 3 )  ro l le r  b a r s  25 a r e  a t t a c h e d  t o  ro to r s  
21  so a s  t o  p r o v i d e  o p t i m a l  r e d u c t i o n  o f  p u l s a t i o n  i n  f l u i d  

o u t f l o w  w h i l e  p r e v e n t i n g  t h e  l o s s  of f l o w  c a p a c i t y  be low 
p r a c t i c a l  l i m i t s .  

A s  c a n  b e  s e e n  i n  F i g .  2 ,  elastomeric l i n e r  30  is  o f  a 
s i n g l e - p i e c e ,  molded  c o n s t r u c t i o n  and  i n c l u d e s  a p l u r a l i t y  
o f  s u b s t a n t i a l l y  f l a t t e n e d  p a r a l l e l  f l o w  c h a n n e l s  31,  c rea ted  
i n  a h e l i c a l  p a t h  a n d  formed t h e r e i n  t o  e x t e n d  l o n g i t u d i n a l l y  
a l o n g  t h e  l e n g t h  o f  l i n e r  30 be tween  f l u i d  r e s e r v o i r s  1 5  so 
a s  t o  p r o v i d e  m u l t i p l e  p a r a l l e l  f l o w  p a t h s  t h e r e t h r o u g h .  

I n  opera t ion ,  c o n v e n t i o n a l  t u b i n g  members o r  t h e  l i k e  

are f i r s t  a t t a c h e d  t o  f l u i d  p o r t s  1 4  by means  o f  male connec -  

t o r s  t o  e n g a g e  f l u i d  p o r t  t h reads  1 6 .  The  t u b i n g  members 

are  t h e n  a t t a c h e d  r e s p e c t i v e l y  t o  a f l u i d  s o u r c e  and  a 
f l u i d  d i s c h a r g e .  Drive s h a f t  22 o f  ro tor  c o m p r e s s i o n  s u b -  
a s s e m b l y  20 is o p e r a t i v e l y  c o n n e c t e d  t o  a n  e x t e r n a l  r o t o r  
d r i v e  means  t o  p r o v i d e  r o t a t i o n  o f  t h e  r o t o r  c o m p r e s s i o n  

s u b a s s e m b l y .  A s  t h e  d r i v e  means  r o t a t e s  r o t o r s  21  a n d  t h e  
a t t a c h e d  r o l l e r  b a r  s u p p o r t s  2 4 ,  p e r i s t a l t i c  a c t i o n  i s  i n i -  
t i a t e d .  Such  a c t i o n  o c c u r s  when r o t a t i n g  r o l l e r  b a r s  25  
c o m p r e s s  t h e  i n n e r  s u r f a c e  of elastomeric l i n e r  30; t h e r e b y  

s e l e c t i v e l y  c o m p r e s s i n g  t h e  h e l i c a l l y  a r r a n g e d  f l o w  c h a n n e l s  
31 be tween  t h e  i n n e r  s u r f a c e  o f  t h e  pump b a r r e l  and  t h e  
r o l l e r  b a r s  25 ( F i g .  2 )  t o  c r e a t e  a p r e s s u r e  s e a l  o n  t h e  f l o w  
c h a n n e l s  31. F l u i d  i s  drawn i n t o  f l u i d  p o r t  1 4 ,  and  s u b -  

s e q u e n t l y  i n t o  t h e  adjacent  f l u i d  r e s e r v o i r  1 5 ,  a s  r o l l e r  
ba r s  25 move f rom t h e  compressed  a reas  o f  t h e  l i n e r  30 .  

T h i s  r e l e a s i n g  a c t i o n  c a u s e s  t h e  f l o w  c h a n n e l s  31 t o  e x p a n d ,  
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t h e r e b y  c r e a t i n g  a s u c t i o n  a c t i o n .  The  c o n t i n u a l  r o t a t i o n  
o f  r o l l e r  b a r s  25 a n d  t h e  s u b s e q u e n t  s e l e c t i v e  c o m p r e s s i o n  

a n d  re lease o f  t h e  h e l i c a l l y - a r r a n g e d  f l o w  c h a n n e l s  3 1  c a u s e s  

movement o f  f l u i d  t h r o u g h  channelas 31 .  F l u i d  t r a p p e d  i n  t h e  
5 f l o w - c h a n n e l s  i s  f o r c e d  a x i a l l y  f r o m  o n e  e n d  of t h e  l i n e r  3 0  

t o  t h e  o p p o s i t e  e n d ,  a n d  s u b s e q u e n t l y  i n t o  r e s e r v o i r  15  a n d  
f l u i d  p o r t  1 4  a t t a c h e d  t o  t h e  f l u i d  d i s c h a r g e .  

R e f e r r i n g  a g a i n  t o  t h e  s t r u c t u r e s  d e p i c t e d  i n  F i g u r e s  1 

a n d  2 ,  i t  w i l l  be n o t e d  t h a t  e a c h  o f  t h e  s e v e r a l  f l o w  chan-  

1 0  n e l s  31 i n  t h e  f l e x i b l e  l i n e r  3 0  a re  a r r a n g e d  t o  i n t e r c o n n e c t  

b o t h  f l u i d  po r t s  14 s e p a r a t e l y  and  i n d e p e n d e n t l y  of e a c h  
o t h e r .  A c c o r d i n g l y ,  i f  t h e  r o l l e r  b a r s  25  a c t  t o  c o m p r e s s  
o n e  o r  more, b u t  n o t  a l l ,  o f  t h e  c h a n n e l s  31 a t  a n y  o n e  
t i m e ,  t h e  r e s u l t  w i l l  b e  t h a t  most i f  n o t  a l l  of t h e  f l u i d  

15  i n  t h e  c o m p r e s s e d  c h a n n e l s  3 1  w i l l  t e n d  t o  b e  d r i v e n  back-  

ward  t h r o u g h  t h e  uncompressed  c h a n n e l s  3 1 ,  r a t h e r  t h a n  
f o r w a r d  t h r o u g h  t h e  p e r i s t a l t i c  pump 1 as  i n t e n d e d .  Accord-  
i n g l y ,  i t  w i l l  be a p p a r e n t  t h a t  i n  order f o r  t h e  p e r i s t a l t i c  

pump 1 t o  f u n c t i o n  p r o p e r l y ,  i t  is  n e c e s s a r y  f o r  a l l  of t h e  

20 c h a n n e l s  31 t o  b e  compressed a n d  closed a n y  t i m e  a n y  o n e  o f  
t h e s e  c h a n n e l s  31 a re  s o u g h t  t o  be c o m p r e s s e d  by t h e  r o l l e r  
bars  25.  

A s  may f u r t h e r  be s e e n  i n  F i g u r e s  1 a n d  2 ,  t h e  ro l l e r  bars  

2 5  a r e  a x i a l l y  a l i g n e d  a s  w e l l  a s  r o t a t e d  a b o u t  t h e  l o n g i t u -  
2 5  d i n a l  a x i s  o f  t h e  p e r i s t a l t i c  pump 1, a n d  t h e r e f o r e  pumping 

is a c h i e v e d  w i t h  t h i s  mechanism b e c a u s e  t h e  e l l i p s o i d - l i k e  

c h a n n e l s  31 a r e  h e l i c a l l y  a r r a n g e d  w i t h i n  t h e  w a l l  p o r t i o n  

of t h e  f l e x i b l e  l i n e r  30. T h u s ,  i t  w i l l  b e  a p p a r e n t  t h a t  
c l o s u r e  is e f f e c t e d  b e c a u s e  t h e  r o l l e r  b a r s  25  t e n d  t o  t r a -  

30 verse  t h e  s e v e r a l  c h a n n e l s  31 a t  a n  a n g l e .  More p a r t i c u -  

l a r l y ,  i t  w i l l  b e  a p p a r e n t  t h a t  t h e  c h a n n e l s  3 1  m u s t  l i e  a t  

a n  a n g l e ,  r e l a t i v e  t o  t h e  a x e s  o f  t h e  r o l l e r  b a r s  25 ,  w h i c h  
is  l e s s  t h a n  t h e  h e l i c a l  a n g l e  o f  t h e  c h a n n e l s  31  r e l a t i v e  
t o  t h e  a x i s  o f  t h e  l i n e r  30.  T h i s ,  i n  t u r n ,  is a n o t h e r  

3 5  r e a s o n  why t h e  p e r i s t a l t i c  pump 1 i l l u s t r a t e d  i n  F i g u r e s  1 

a n d  2 is p r e f e r a b l y  p r o v i d e d  w i t h  a t  l e a s t  t h r e e  r o l l e r  
bars  25 ,  i nasmuch  a s  t h e  t r a v e r s e  a n g l e  would h a v e  t o  b e  
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g rea t e r  t h a n  360 d e g r e e s  i f  t h e  d e p i c t e d  pump 1 were p r o v i d e d  
w i t h  o n l y  a s i n g l e  ro l le r  b a r  25 .  

R e f e r r i n g  a g a i n  t o  t h e  s t r u c t u r e s  d e p i c t e d  i n  F i g u r e s  1 

a n d  2 ,  i t  w i l l  be  n o t e d  t h a t  e a c h  o f  t h e  h e l i c a l  f l o w  chan-  

n e l s  31 a r e  a l i g n e d  w i t h  e a c h  o t h e r  b u t  e q u a l l y  s p a c e d  a p a r t  

t h r o u g h o u t  t h e  w a l l  p o r t i o n  o f  t h e  f l e x i b l e  l i n e r  3 0 .  I f  

e a c h  o f  t h e  r o l l e r  b a r s  25 is a r r a n g e d  and  s i z e d  t o  t r a v e r s e  

a s e p a r a t e  d i f f e r e n t  g r o u p  of t h e  h e l i c a l  f l o w  c h a n n e l s  31 

a t  a n y  one t i m e ,  t h e n  s u c h  a n  a r r a n g e m e n t  w i l l  a c h i e v e  con-  
s t a n t  f l u i d  t h r o u g h - p u t  i r r e s p e c t i v e  o f  t h e  number o f  d i f f e r -  
e n t  ro l le r  b a r s  25  i n c l u d e d  w i t h i n  t h e  s t r u c t u r e s  h e r e i n  
d e p i c t e d .  

I n  t h i s  r e s p e c t ,  i t  s h o u l d  b e  f u r t h e r  n o t e d  t h a t  a p e r i -  
s t a l t i c  pump c a n  b e  p r o v i d e d  a c c o r d i n g  t o  t h e  c o n c e p t  o f  t h i s  
i n v e n t i o n  which  is c a p a b l e  of s e p a r a t e l y  b u t  c o n c u r r e n t l y  

t r a n s f e r r i n g  a p l u r a l i t y  o f  d i f f e r e n t  t y p e s  o f  f l u i d s .  

More p a r t i c u l a r l y ,  t h e  pump h o u s i n g  1 0  may b e  a d a p t e d  t o  
h a v e  t h r e e  s e p a r a t e  a n d  d i f f e r e n t  i n p u t  p o r t s  i n  t h e  e n d  
c a p  1 2  a d j a c e n t  t h e  i n t a k e  e n d  of t h e  pump 2 ,  and  t h r e e  s e p -  
arate  a n d  d i f f e r e n t  o u t l e t  por t s  i n  t h e  o t h e r  e n d  cap  1 2  

a d j a c e n t  t h e  d i s c h a r g e  or o p p o s i t e  e n d  of t h e  pump 2 .  Each 
i n p u t  p o r t  communica te s  w i t h  a s e l e c t e d  o n e  o f  t h e  o u t l e t  
po r t s  by  way o f  a s e l e c t e d  one o f  a p l u r a l i t y  o f  d i f f e r e n t  
g r o u p s  o f  t h e  f l o w - c h a n n e l s  31 i n  t h e  l i n e r  30 ,  and  t h u s  

s u c h  a pump 2 c a n  e f f e c t i v e l y  a c h i e v e  a p l u r a l i t y  o f  d i f f e r -  
e n t  t h r o u g h - p u t s  a t  a n y  one t i m e .  

I t  s h o u l d  a l s o  b e  n o t e d ,  o f  c o u r s e ,  t h a t  a p e r i s t a l t i c  
pump o f  t h i s  t y p e  wh ich  i s  c a p a b l e  o f  h a n d l i n g  a p l u r a l i t y  

o f  s e p a r a t e  t h r o u g h - p u t s ,  w i l l  h a v e  o t h e r  u s e s  b e s i d e s  
t r a n s f e r  of separa te  d i f f e r e n t  f l u i d s .  I n  p a r t i c u l a r ,  s u c h  

a pump c a n  a l s o  a c h i e v e  a p r e s s u r e  b u i l d - u p  w i t h i n  a s y s t e m ,  
by  h a v i n g  o n e  o u t l e t  i n t e r c o n n e c t e d  t o  a n o t h e r  d i f f e r e n t  

i n p u t  p o r t ,  whereby  t h e  same f l u i d  is r e c i r c u l a t e d  b a c k  
t h r o u g h  t h e  pump o n e  or  more times b e f o r e  b e i n g  s e n t  on t o  
a n o t h e r  l o c a t i o n  i n  a s y s t e m .  With e a c h  s u c h  r e c i r c u l a t i o n  

c y c l e  or s t e p ,  h o w e v e r ,  t h e r e  is  a n  i n c r e a s e  i n  f l o w - p r e s s u r e  

whereby  t h e  s u b j e c t  f l u i d  may u l t i m a t e l y  b e  d e l i v e r e d  t o  t h e  
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o v e r a l l  s y s t e m  a t  a much e n h a n c e d  p r e s s u r e .  The  c o n d u i t s  

b y  which  t h e  f l u i d  i s  r e c i r c u l a t e d  b a c k  t h r o u g h  s u c h  a pump, 

may b e  e x t e r n a l  to  t h e  pump, o r  t h e y  may b e  b u i l t  i n t o  t h e  
pump i t s e l f .  . 

5 R e f e r r i n g  a g a i n  to  t h e  s t r u c t u r e s  d e p i c t e d  i n  F i g u r e s  1 

a n d  2 ,  i t  s h o u l d  be n o t e d  t h a t  o t h e r  a l t e r n a t i v e  embod imen t s  
o f  t h e  p r e s e n t  i n v e n t i o n  may b e  p r o v i d e d  h a v i n g  v a r i a t i o n s  

i n  t h e  number o f  r o l l e r  b a r s  25,  a n d  w i t h  c o r r e s p o n d i n g  

v a r i a t i o n s  i n  t h e  number o f  g r o u p s  o f  f l o w  c h a n n e l s  31 i n  

1 0  t h e  l i n e r  3 0 .  T h i s ,  of c o u r s e ,  may c a l l  f o r  c o r r e s p o n d i n g  
v a r i a t i o n s  i n  t h e  h e l i x  a n g l e  o f  t h e  f l o w  c h a n n e l s  31 r e l a -  

t i v e  t o  t h e  a x e s  o f  t h e  r o l l e r  bars  25  w i t h o u t  d e p a r t i n g  

f r o m  t h e  s p i r i t  and  scope of t h e  p r e s e n t  i n v e n t i o n .  F u r -  

t h e r m o r e ,  i n  a n  a l t e r n a t i v e  embodiment  of t h e  p r e s e n t  i n v e n -  

15  t i o n  t h e  r o l l e r  b a r s  2 5  c o u l d  be relocated a d j a c e n t  t h e  o u t e r  
s u r f a c e  o f  t h e  l i n e r  30 w i t h  a n  i n n e r  s u p p o r t  f o r  a c h i e v i n g  

c o m p r e s s i o n  o f  t h e  l i n e r  30. I n  s u c h  a c o n f i g u r a t i o n ,  t h e  
r o l l e r  b a r s  c o u l d  be b e l t  o r  g e a r - d r i v e n ,  r a t h e r  t h a n  b e i n g  
d i r e c t l y  d r i v e n  b y  a d r i v e  s h a f t  a t t a c h e d  t o  a n  e x t e r n a l  pump 

20 d r i v e ,  t o  permi t  c o n n e c t i o n  of a n  i n l e t  f o r  f l u i d  f l o w .  

O t h e r w i s e ,  t h e  pumped f l u i d  wou ld  be r e q u i r e d  t o  f l o w  t h r o u g h  
t h e  i n n e r  c o m p r e s s i o n  s u p p o r t  a f t e r .  e x i t i n g  t h e  l i n e r .  

F u r t h e r  s t r u c t u r a l  a n d  s e a l i n g  a d d i t i o n s ,  m o d i f i c a t i o n s ,  
s u b s t i t u t i o n s ,  v a r i a t i o n s  a n d  d e l e t i o n s  may be u n d e r t a k e n  

2 5  b y  t h o s e  s k i l l e d  i n  t h e  a r t  w i t h i n  t h e  s p i r i t  o f  t h e  p r e s e n t  

i n v e n t i o n  a n d  a re  u n d e r s t o o d  t o  b e  i n c l u d e d  w i t h i n  t h e  s c o p e  
o f  t h e  p r e s e n t  d i s c l o s u r e .  A c c o r d i n g l y ,  t h e  m e t h o d s  and  
a p p a r a t u s  h e r e i n b e f o r e  d e s c r i b e d  a n d  d e p i c t e d  a re  i n t e n d e d  

as  e x a m p l e s  o n l y ,  a n d  a r e  n o t  i n t e n d e d  a s  l i m i t a t i o n s  o n  
30  t h e  s c o p e  o f  t h e  p r e s e n t  i n v e n t i o n .  

What I s  Cla imed  Is: 
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Multi-path Peristaltic Pump 

Abstract of the Disclosure 

A peristaltic pump for propulsive movement of fluids 
requiring precise fluid flow regulation, said pump generally 

5 comprising a cylindrical pump housing having inlet and outlet 
fluid ports: a rotor compression subassembly coaxially mounted 
with said pump housing; a cylindrical elastomeric liner subject 
to compression by the rotor compression subassembly to achieve 
peristaltic action, said liner having a plurality of helical 

10 flow channels formed therein which extend longitudinally between 
the inlet and outlet fluid ports of said pump housing; and 
rotary drive means for rotation of said rotor compression sub- 
assembly. 




